Synergism of cortisol and thyrotropin-releasing hormone in lung maturation in fetal sheep.
The effects of fetal infusions of cortisol and thyrotropin-releasing hormone (TRH) singly and together on pressure-volume relationships and saturated phosphatidylcholine (SPC) concentrations in the lungs were studied in 28 fetal sheep delivered at 128 days of gestation. Four groups each of 7 fetuses were infused with either saline (for 156 h), TRH (25 micrograms/h in 60-s pulses for 156 h), TRH (for 156 h) combined with cortisol (1 mg/h for 84 h), or cortisol (for 84 h). Cortisol had no effect on SPC concentrations, whereas both TRH and cortisol plus TRH increased the concentration of SPC in lavage fluid but not lung tissue. Neither cortisol nor TRH significantly affected lung distensibility [V40; 0.64 +/- 0.04 and 0.57 +/- 0.10 (SE) ml/g, respectively, vs. 0.41 +/- 0.03 ml/g in controls] or stability (V5; 0.24 +/- 0.01 and 0.35 +/- 0.07 ml/g vs. 0.24 +/- 0.03 ml/g), whereas treatment with a combination of the two hormones was associated with a fourfold increase in V40 (1.70 +/- 0.16 ml/g) and V5 (1.03 +/- 0.15 ml/g). Since raised concentrations of cortisol, triiodothyronine, and estradiol-17 beta (treatment with cortisol) had no effect on V40 and V5, whereas similar hormonal changes associated with elevated prolactin levels (treatment with cortisol plus TRH) had marked effects, we conclude that prolactin plays an essential part in the synergism of cortisol and TRH.